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,QWURGXFWLRQ
,PSURYLQJ SDVVHQJHU WUDQVSRUW V\VWHP LQ XUEDQ DJJORPHUDWLRQ QHHGV WKH NQRZOHGJH RI SDVVHQJHUV¶
FRPIRUWIHHOLQJ7KHFRPIRUWKDVVLJQLILFDQWHIIHFWVRQSDVVHQJHUVDWLVIDFWLRQ$QGHOHHE3URYLGLQJ
ZLWKDKLJKOHYHORIFRPIRUWZHFDQVDWLVI\WKHFXVWRPHULQFUHDVHWKHQXPEHUVRIFXVWRPHUVLQTXDQWLW\
DQG LQ TXDOLW\ )RU LQVWDQFH GXH WR LWV GLVFRPIRUW ZH FDQ WKLQN WKDW HOGHUO\ SHRSOH GRQ¶W XVH D
WUDQVSRUWDWLRQV\VWHP'LVFRPIRUWFDQKDYHPDQ\VRXUFHV*DPHLURGD6LOYDWKLVSDSHUZLOOGHDO
ZLWKIHHOLQJRIWKHVWDQGLQJEXVSDVVHQJHUV¶G\QDPLFFRPIRUW7KHG\QDPLFFRPIRUWKHUHFDQEHGHILQHG
E\WKHSDUWRIWKHFRPIRUWIHHOLQJZKLFKUHVXOWVIURPWKHPHFKDQLFDOEHKDYLRURIWKHEXV
6WXGLHV KDYH EHHQ GRQH DERXW WKH VWDQGLQJ SDVVHQJHU VDIHW\ GXULQJ DPLQRU LQFLGHQW UHFHQWO\ LQ WKH
OLWHUDWXUH WKHVH VWXGLHV EHFRPH D PDMRU FKDOOHQJH IRU WKH SXEOLF WUDQVSRUWDWLRQ GHYHORSPHQW 5REHUW
%XWFRQFHUQLQJ WKH VWDQGLQJSDVVHQJHUV¶FRPIRUW WKH VWXGLHVDUHYHU\ UDUH HVSHFLDOO\ IRUEXVHV
)RUVHDWHGSDVVHQJHUVWXGLHVKDYHEHHQPDLQO\GHDOWZLWKWKHGLVFRPIRUWIURPWKHYLEUDWLRQVDQGKRZWR
ILOWHU WKHVHVYLEUDWLRQV LQRUGHU WRKDYHDEHWWHU ILQDOFRPIRUW6X]XNLHWDO 6X]XNLKDYHGRQHD
VHULHV RI H[SHULPHQWV IRU HYDOXDWLQJ WKH UDLOZD\ FRPIRUWZKLOH VHDWHG DQG VWDQGLQJ SDVVHQJHUVZHUH LQ
FXUYHG VHFWLRQV 7KH\ VKRZ WKDW DIWHU D ODWHUDO DFFHOHUDWLRQ RI  PVð WKH VWDQGLQJ SDVVHQJHUV¶
GLVFRPIRUWIHHOLQJLQFUHDVHTXLFNO\ZKHUHDVLQWKHVDPHVLWXDWLRQWKHVHDWHGVXEMHFWV¶GLVFRPIRUWIHHOLQJ
VORZO\ HYROYHV DW OHDVW XQWLO PVð WKHPD[LPXPRI WKHVH H[SHULPHQWV)RUGLVFUHWHHYHQWV WKH%6
(1%6,VSHFLILHVPHWKRGVIRUTXDQWLI\LQJWKHHIIHFWVRIYHKLFOHERG\PRWLRQVRQULGH
FRPIRUW IRUSDVVHQJHUV WUDYHOOLQJ LQ UDLOZD\YHKLFOHV7KHHIIHFWRI WKH WUDQVODWLRQDOYLEUDWLRQIUHTXHQF\
RQVWDQGLQJSHUVRQVKDVEHHQVWXGLHGRQH[SHULPHQWDOVHWXS7KXRQJDQG1DZD\VHKKDV
VWXGLHGWKHHIIHFWRIWKHIUHTXHQF\PDJQLWXGHDQGGLUHFWLRQRQH[SHULPHQWDOVHWXS
7KLV VWXG\ EHORQJV WR WKH $1*2 SURMHFW ZKLFK ZDV IXQGHG E\ WKH )UHQFK 35(',7 SURJUDP 7KLV
SURMHFWFRQFHUQVWKHLPSURYHPHQWRIFLW\EXVHV7KHPDLQJRDORIWKLVSURMHFWZDVWRSURYLGHDVVLVWDQFHWR
WKH GULYHU LQ RUGHU WR UHGXFH IXHO FRQVXPSWLRQ 1RXYHOLHUH  LQFUHDVH WKH SDVVHQJHU FRPIRUW DQG
DFFHVVLELOLW\ DQG IRUHFDVW WKHPDLQWHQDQFH RSHUDWLRQV7KH DVVLVWDQFH IRU WKH GULYHU FDQ EH UHSUHVHQWHG
PDLQO\E\DV\VWHPZKLFKJLYHWRWKHGULYHUDVSHHGFRQVLJQ7KLVFKRVHQDVVLVWDQFHLVEDVHGRQVHYHUDO
VHQVRUV*36&$1'DWD«ZKLFKJLYHVLQIRUPDWLRQRQWKHFXUUHQWVWDWHRIWKHEXV7KHUHIHUHQFHVSHHG
LVDOVRGHWHUPLQHGIURPDQRSWLPL]DWLRQRIWKHVSHHGGRQHRQDVSDWLDOGLJLWDOL]DWLRQRIWKHEXVODQHZLWKD
SUHFLVLRQ DERXW FP 7KH FULWHULD XVHG IRU WKH RSWLPL]DWLRQ SURFHVV WDNH LQWR DFFRXQW WKH IXHO
FRQVXPSWLRQ DQG WKH VWDQGLQJ SDVVHQJHUV¶ FRPIRUW 7KH FRQVLGHUDWLRQ RI VWDQGLQJ SDVVHQJHUV¶ FRPIRUW
FULWHULDFDQEHDPRWLYDWLRQ IRU LWVHOIEXW LI WKHRSWLPL]DWLRQ LVGRQHRQO\RQ WKHHQHUJ\FRQVXPSWLRQ
ZKHQWKHEXVOHDYHVWKHEXVVWRS WKHV\VWHP¶VEHKDYLRUFDQSURYLGHWKHKLJKHVWDFFHOHUDWLRQDQGZKHQ
WKHEXVDUULYHVDWGHVWLQDWLRQWKHKLJKHVWGHFHOHUDWLRQ
7KHPDLQJRDORI WKLVVWXG\ZDV WRSURYLGHUDQJHVRQ WKHG\QDPLFVRI WKHEXVKHUH WKHDFFHOHUDWLRQ
DQGGHULYDWLYHRI WKH DFFHOHUDWLRQ WKH MHUN LQ WKH ORQJLWXGLQDO GLUHFWLRQ DQG LQ WKH ODWHUDO GLUHFWLRQ ,Q
RUGHUWRGRLWH[SHULPHQWDOPHDVXUHPHQWVKDYHEHHQGRQHZLWKYROXQWHHUVXEMHFWVRQWKHODQH7³&+8
&KDUOHV1LFROOH ±0RQW DX[0DODGHV´ RI WKH FLW\ RI 5RXHQ )UDQFH RSHUDWHG E\ WKH 7&$5 FRPSDQ\
GXULQJWKHSURMHFW
7KH VHFRQG REMHFWLYH ZDV WR HVWLPDWH WKH SRVLWLRQSRVWXUH RI WKH SDVVHQJHUV LQ WHUPV RI VWDQGLQJ
SDVVHQJHUV¶FRPIRUWIHHOLQJLQRUGHUWRKDYHVRPHFRPSDUDWLYHHOHPHQWVWRKHOSWKHEXVHV¶GHVLJQ
0DWHULDOVDQGPHWKRGV
7HVWVHWXS
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7KHPHDVXUHPHQWVZHUHGRQHLQWKHWUDLOHURIDQDUWLFXODWHGEXVDQ,5,6%86&LWHOLVEXVGXULQJD
QRUPDOVHUYLFHLQWKHFLW\RI5RXHQ7KHWUDLOHUZDVVHSDUDWHGIURPWKHPDLQSDUWRIWKHEXVE\DQRSDTXH
GLYLGLQJZDOO7KHODWHUDOJXLGDQFHV\VWHPZDVDFWLYHGXULQJWKHGRFNLQJDQGXQGRFNLQJDWWKHEXVVWRS
7KHWULDOUXQZDVGLYLGHGLQWRWZRKDOIGD\VZLWKHDFKRQHDJURXSRIGLIIHUHQWVXEMHFWV7KHVHWULDOVZHUH
UHDOL]HG RQ WKH NP LQ OHQJWK EXV ODQH 7 7(25 RI WKH FLW\ RI 5RXHQ )UDQFH
KWWSZZZWFDUIUIWSSODQVBGHBOLJQHVWSGI 7KH PHDVXUHPHQWV ZHUH GLYLGHG LQ  VHVVLRQV RI DQ
DSSUR[LPDWH GXUDWLRQ RI PLQXWHV IRU KDOI RI WKH VHVVLRQV WKH EXV ZDV LQ WKH JHQHUDO WUDIILF IURP
0DUWDLQYLOOHWR7KpDWUHGHVDUWVEXVVWRSVIRUWKHRWKHUVRQDEXVRQO\ODQHIURP0RQW5LERXGHWWR
/HV&RTXHWVEXVVWRSV
7ZHOYHVXEMHFWV)	0DJHGIURPWRZHUHREVHUYHG7KH\ZHUHGLYLGHGLQKRPRJHQHRXV
JURXSV ZLWK WKH VDPH QXPEHUV RI PHQ DQG ZRPHQ ZLWK VLPLODU DJHV DQG KHLJKWV EXW ZLWK ZHLJKWV¶
GLIIHUHQFHV7KHPHDQZHLJKWIRU*URXSLVNJDQGIRU*URXSNJ7KHLUSURILOHVDUHJLYHQLQWKH
IROORZLQJWDEOHV7DEOHDQG7DEOH7KLVLQIRUPDWLRQZDVJLYHQE\WKHVXEMHFWV
7DEOH6XEMHFWVSURILOH*URXS
6XEMHFW 6H[ $JH\R +HLJKWP :HLJKWNJ
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 
) )   
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P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6WGGHY    
7KHHOHFWURQLFPHDVXUHPHQWVZHUHUHFRUGHGE\DGDWDFROOHFWLQJV\VWHPFDOOHG',5&2GHYHORSHGE\
WKH,)677$5ODERUDWRU\/,9,&7KHIROORZLQJVHQVRUVZHUHXVHGDQGUHFRUGHGDWD+]IUHTXHQF\
x 2QHLQHUWLDOPHDVXUHPHQWXQLW0LFURVWUDLQ'0*;
x EXWWRQVGLVWULEXWHGLQKDQGOHV
x %XVVHQVRUVYLDWKH&$1EXVVSHHGSHGDOVHQJLQHVSHHGJHDU«
x 2QH*OREDO3RVLWLRQLQJ6\VWHP*DUPLQ/9&ZLWKD+])UHTXHQF\
7KHVXEMHFWVZHUHYLGHRUHFRUGHG

7KHVXEMHFWVZHUHSODFHGLQWKHWUDLOHULQDUDQGRPVSHFLILFSRVLWLRQVHHILJZLWKDJLYHQVWDQGLQJ
SRVWXUHGHILQHGE\LWVRULHQWDWLRQDUURZVRIWKHILJJLYHVWKHJD]HGLUHFWLRQDQGWKHXVHGVXSSRUWV)RU
HDFKVHVVLRQVXEMHFWVZHUHUHFRUGHGDQGRQHZDVVHDWHGLQEOXHFLUFOHIRUDUHVW2Q)LJXUHWKHUHG
FLUFOHVJLYHWKHJUDESROHVORFDWLRQVDQGWKH\HOORZER[WKH'9FDPHUDVORFDWLRQV

)LJ7RSYLHZRIWKHWUDLOHUZLWKWKHQXPEHUHGVXEMHFWV¶SRVLWLRQV
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,QVWUXFWLRQVIRUWKHVXEMHFWV
7KHLQVWUXFWLRQVZHUHWKHIROORZLQJ7KHVXEMHFWVDWWKHSRVLWLRQDQGWRRNWKHJUDESROHZLWKWKHLU
OHIWKDQGDQGXVHGWKHKDQGOHZLWKWKHLUULJKWKDQG7KHVXEMHFWVDW WKHSRVLWLRQWROHDQHGDJDLQVWD
EXWWRFNUHVWXVHGWKHKDQGOHZLWKWKHLUULJKWKDQGZLWKRXWWDNLQJDQ\VXSSRUWZLWKWKHLUOHIWKDQG
'XULQJ WKH UHFRUGHG VHVVLRQ WKH VXEMHFWV KDG WR SXVK WKH EXWWRQ  RI WKHLU KDQGOH IRU D ORZ
SHUWXUEDWLRQRUDGLVFRPIRUWDQGSXVKWKHEXWWRQIRUDKLJKHUSHUWXUEDWLRQLHLIWKH\QHHGHGWRGRD
VWHSWRUHFRYHUWKHLUEDODQFHRULIWKH\KDGWRWDNHDVXSSRUWZLWKWKHLUIUHHKDQG
)RUHDFKVHVVLRQDTXHVWLRQQDLUHZDVILOOHGE\WKHVXEMHFWVZLWKWKUHHIROORZLQJTXHVWLRQV
x 2QDVFDOHIURPWRKRZZRXOG\RXTXDOLI\WKHOHYHORIIHOWLPEDODQFH"ZLWKRXWLPEDODQFH
DFRPSOHWHO\XQFRQWUROODEOHIDOO
x 2QDVFDOHIURPWRKRZZRXOG\RXTXDOLI\WKHHIILFLHQF\RIWKHVXSSRUW"FRPSOHWHO\
LQHIILFLHQWYHU\HIILFLHQW
x 2QDVFDOHIURPWRKRZZRXOG\RXTXDOLI\WKHDJJUHVVLYHQHVVRIWKHVXSSRUW"QRWDJJUHVVLYH
DWDOOYHU\DJJUHVVLYH
'DWDSURFHVVLQJ
'XHWRDKLJKOHYHORIQRLVHSUHVHQWLQWKHVLJQDORIWKHLQHUWLDOPHDVXUHPHQWXQLWZHKDYHFKRVHQWR
VPRRWKLWZLWKDFRQYROXWLRQZLWKWKHIROORZLQJWULDQJOHVLJQDO
>@





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)RUWKHFDOFXODWLRQRIWKHGHULYDWLYHRIWKHDFFHOHUDWLRQ-HUNIRUWKH WLPH WZHKDYHFKRVHQWRXVHWKH
GLIIHUHQFHEHWZHHQ WDQG WRI WKH VPRRWKHG DFFHOHUDWLRQ DQG WR VPRRWK WKLV VLJQDOZLWK D WULDQJOH
VLJQDORIOHQJWKDQGZLWKDVXPRILWVHOHPHQWVHTXDOWR

7KHKDQGOHVZLWKWKHLUEXWWRQVZHUHDOZD\VDVVLJQHGWRWKHVDPHSODFHDQGZHKDYHFKRVHQWRGHWHFW
LWVXVHRQULVLQJHGJHV

7KH ULVLQJ HGJH KDV D GHOD\ZLWK WKH SHUFHSWLRQ RI WKH VXEMHFWV¶ GLVFRPIRUW IHHOLQJ7R WDNH LW LQWR
DFFRXQWZHKDYHFRQVLGHUHGWKHPD[LPXPRUWKHPLQLPXPYDOXHRIWKHFRQVLGHUHGVLJQDO$FFHOHUDWLRQ
-HUNIURPRQHVHFRQGEHIRUHWKHULVLQJHGJHWRWKHULVLQJHGJH
5HVXOWV
V\QWKHVLV
,Q WKH ILUVWDQDO\VLVZHKDYHFRQVLGHUHG WKHVXEMHFWV¶SXVKVXPIRUHDFKVHVVLRQ IURP0DUWDLQYLOOH
EXVVWRSWR7KpDWUHGHVDUWVEXVVWRSDQGIURP0RQW5LERXGHWEXVVWRSWR/HV&RTXHWVEXVVWRSIRUHDFK
GLUHFWLRQ7KHIROORZLQJWDEOH7DEOHJLYHVDOVRWKHUDWLREHWZHHQWKHSXVKQXPEHUVRQWKHEXWWRQDQG
WKHSXVKQXPEHUVRQWKHEXWWRQ

7ULDO 6XEMHFWJURXS 6HVVLRQ %XWWRQ %XWWRQ 5DWLR
  0DUWDLQYLOOH7KGHVDUWV   
  0DUWDLQYLOOH7KGHVDUWV   
  0DUWDLQYLOOH7KGHVDUWV   
  0DUWDLQYLOOH7KGHVDUWV   
  0RQW5LERXGHW/HV&RTXHWV   
  0RQW5LERXGHW/HV&RTXHWV   
  0RQW5LERXGHW/HV&RTXHWV   
  /HV&RTXHWV0RQW5LERXGHW   
  /HV&RTXHWV0RQW5LERXGHW   
  /HV&RTXHWV0RQW5LERXGHW   
  /HV&RTXHWV0RQW5LERXGHW   
  7KGHVDUWV0DUWDLQYLOOH   
  7KGHVDUWV0DUWDLQYLOOH   
  7KGHVDUWV0DUWDLQYLOOH   
  7KGHVDUWV0DUWDLQYLOOH   
7DEOH'LVWULEXWLRQRIWKHQXPEHURIEXWWRQVXVHGIRUHDFKVHVVLRQ
7KHILUVWUHPDUNVDUHDERXWWKHSXVKQXPEHUVZKLFKLVVLJQLILFDQWDQGWKHSXVKQXPEHUVRQWKHEXWWRQ
%ZKLFKDUHDOZD\VVXSHULRUWRWKHSXVKQXPEHUVRQWKHEXWWRQ%)RUDOPRVWDOOWKHVHFWLRQV
FRPSDUHG WR*URXS*URXSKDVSURSRUWLRQDOO\ OHVVSXVKRQEXWWRQ WKDQRQEXWWRQ ,Q WRWDO WKH
*URXSKDVDOVR OHVVSXVKRQ WKHEXWWRQ3HUKDSVZHFDQH[SODLQ WKDW WKH WZRJURXSVKDYHGRQH WKHLU
WULDOVDW WZRGLIIHUHQW WLPHVRI WKHGD\ WKHGHQVLW\RIFLUFXODWLRQFDQSHUKDSVH[SODLQ WKHSKHQRPHQRQ
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DQGWKHJURXSVZHUHGLIIHUHQW,WLVDOVRQHFHVVDU\WRQRWHWKHSUHVHQFHRIILQHUDLQDQGZHWURDGVGXULQJ
WKHVHFRQGKDOIGD\$FFRUGLQJWRWKHGLUHFWLRQRIFLUFXODWLRQZHFDQDOVRQRWHDJUHDWGLIIHUHQFHVRQWKH
QXPEHUVRI%EDODQFHORVVIRUWKHVHFWLRQIURP7KGHVDUWVWR0DUWDLQYLOOHZKHUHDV LW LVPXFKOHVV
LPSRUWDQWIRU%IODWVHFWLRQLQWKHJHQHUDOWUDIILF)RUWKHVHFWLRQIURP0RQW5LERXGHWWR/HV&RTXHWV
ZH FDQQRW QRWH JUHDW GLIIHUHQFHV DFFRUGLQJ WR WKH FLUFXODWLRQ GLUHFWLRQ ZKHUHDV WKLV VHFWLRQ LV D ORQJ
VORSH
4XHVWLRQQDLUHV
$ILUVWHYDOXDWLRQRIWKHVWDQGLQJSDVVHQJHUV¶IHHOLQJUHJDUGLQJWRWKHLUVXSSRUWVFDQEHGRQHZLWKWKH
JLYHQTXHVWLRQQDLUHILOOHGDIWHUHDFKVHVVLRQ7KHIROORZLQJWDEOH7DEOHVXPPDUL]HVWKHDQVZHUVZLWK
WKHPHDQDQGWKHVWDQGDUGGHYLDWLRQ4XHVWLRQLVDERXWWKHOHYHORIIHOWLPEDODQFH4XHVWLRQDERXWWKH
HIILFLHQF\ RI WKH VXSSRUW 4XHVWLRQ  DERXW WKH DJJUHVVLYHQHVV RI WKH VXSSRUWV )RU WKH SRVWXUH  WKH
VXEMHFWLVVWDQGLQJKROGLQJDJUDESROHIDFLQJIRUZDUG)RUWKHSRVWXUHWKHVXEMHFWLVOHDQLQJDJDLQVWD
EXWWRFN UHVW IDFLQJ IRUZDUG )RU WKH SRVWXUH  WKH VXEMHFW LV OHDQLQJ DJDLQVW D EXWWRFN UHVW IDFLQJ
VLGHZDUG)RUWKHSRVWXUHWKHVXEMHFWLVOHDQLQJDJDLQVWDEXWWRFNUHVWIDFLQJUHDUZDUG)RUWKHSRVWXUH
WKHVXEMHFWLVVWDQGLQJKROGLQJDJUDESROHIDFLQJVLGHZDUG

3RVWXUH 4XHVWLRQ 4XHVWLRQ 4XHVWLRQ
   
   
   
   
   
7DEOHVXPPDU\RIWKHTXHVWLRQQDLUHVUHVXOWVPHDQVWGGHYZLWKRXWQRUPDOL]DWLRQ
:KDWHYHUWKHVXEMHFWV¶RULHQWDWLRQWKHEXWWRFNUHVWKDYHWKHEHVWHYDOXDWLRQLQWHUPVRIIHOWLPEDODQFH
DQG DUH VLPLODU :KHQ WKH VXEMHFWV KROG D JUDE SROH WKH WZR VWDQGLQJ SRVWXUHV KDYH DOVR D VLPLODU
HYDOXDWLRQ
:LWKWKHHIILFLHQF\RIWKHVXSSRUWVWKHZRUVWHYDOXDWHGVLWXDWLRQVDUHWKHVWDQGLQJSRVWXUHVZKLFKKDYH
D VLPLODU DQVZHU :KHQ WKH VXEMHFWV DUH OHDQLQJ DJDLQVW D EXWWRFN IDFLQJ IRUZDUG RU UHDUZDUG WKH
HYDOXDWLRQVDUHWKHEHVWV:KHQWKHVXEMHFWVDUHIDFLQJVLGHZDUGWKHHYDOXDWLRQLVQRWVRJRRGEXWDOZD\V
EHWWHUWKDQVWDQGLQJ
&RQFHUQLQJWKHODVWTXHVWLRQDERXWWKHDJJUHVVLYHQHVVWKHZRUVWFDVHLVVWDQGLQJDQGIDFLQJVLGHZDUG
%XWJOREDOO\WKHGLIIHUHQFHLVQRWVRJUHDW
:HFDQQRWHWKDWWKHPRUHWKHVXSSRUWLVHIILFLHQWWKHOHVVIHOWLPEDODQFHLV%XWWKHSRVWXUHLVQRWDV
JRRGDVWKHSRVWXUHVDQG LQWHUPVRIHIILFLHQF\7KLVFDQEHH[SODLQHGE\WKHIDFW WKDW WKHVXEMHFWV
KDYHDWUDQVYHUVDOSRVWXUHDQGDUHPRUHVHQVLWLYHWRWKHORQJLWXGLQDOVROLFLWDWLRQV7KHJRRGUHVXOWVRIWKH
SRVWXUHV OHDQLQJ DJDLQVW D EXWWRFN FDQ EH H[SODLQHG E\ D ODUJHUPDUJLQ IRU WKH EDODQFH ODUJHU VXSSRUW
SRO\JRQ
$FFHOHUDWLRQDQG-HUNWKUHVKROGVIRUWKHVSHHGRSWLPL]DWLRQ
7KHPDLQSURMHFW¶VREMHFWLYHZDVSURYLGHGULYHUVZLWKDQRSWLPDOGULYLQJSURILOH7RGRWKLVDVSHHG
RSWLPL]DWLRQSURFHVVZDVXVHG,QWKLVRSWLPL]DWLRQWKHVXEMHFW¶VFRPIRUWIHHOLQJZDVWDNHQLQWRDFFRXQW
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E\DFFHOHUDWLRQDQGMHUNWKUHVKROGV7KHVHWKUHVKROGVKDYHEHHQFDOFXODWHGIURPWKHLQHUWLDOPHDVXUHPHQW
XQLW0HDVXUHGGDWDDUHGHVFULEHGLQWKHVHFWLRQ
)LJXUHLOOXVWUDWHVEHWZHHQWZREXVVWRSVRQDWULDO³/HV&RTXHWV0RQW5LERXGHW´ZKHQWKHVXEMHFWV
KDYHSXVKHGWKHEXWWRQ,WZDVRQHRIWKHZRUVWFDVHVIRULOOXVWUDWLQJWKHVXEMHFWIHHOLQJDORQJWKHWLPH$V
ZHFDQVHHIURPWKLV IROORZLQJ ILJXUHDQTXDVLXQDQLPRXVDQVZHUZDVREWDLQHGDWVRPHPRPHQWV IRU
LQVWDQFHMXVWDIWHUVZKHUHVXEMHFWVKDYHSXVKHG%XWWRQDQGVXEMHFWKDVSXVKHG%XWWRQMXVW
EHIRUHWKLVPRPHQWZHFDQREVHUYHKLJKYDULDWLRQVIRUWKHORQJLWXGLQDODQGWUDQVYHUVDODFFHOHUDWLRQV


)LJ  7LPLQJ FKDUW ZLWK WKH EXV VSHHG JUHHQ IURP &$1 EXV $FFHOHUDWLRQ DORQJ ; WUDQVYHUVDO UHG
$FFHOHUDWLRQDORQJ<ORQJLWXGLQDOSRVLWLYHWRWKHIURQWRIWKHEXVEODFNWKHSXVKHGEXWWRQVXP%XWWRQIRUKLJK
GLVFRPIRUWLISRVLWLYH%XWWRQIRUORZGLVFRPIRUWLIQHJDWLYH
$VZHFDQVHHLWLVGLIILFXOWWRGHWHUPLQHWKHFDXVHRIHDFKVLWXDWLRQRIGLVFRPIRUWVRZHKDYHWULHGWR
GHWHUPLQHWKHFRPIRUWDEOHDUHDLQWHUPRIDFFHOHUDWLRQDQG-HUN7KHERXQGDULHVRIWKLVDUHDZLOOJLYHXV
WKHWKUHVKROG7RGHILQHWKHFRPIRUWDEOHDUHDZHKDYHVHOHFWHGWKHGDWDDWWKHPRPHQWVWKHVXEMHFWVGLG
QRWSXVKEXWWRQVDQGWRFRQVLGHUWKHVXEMHFWV¶UHDFWLRQWLPHZHKDYHUHPRYHGWKHGDWDVHFRQGEHIRUH
WKHPRPHQWZKHQDEXWWRQZDVSXVKHG
)LJXUHLOOXVWUDWHVDW\SLFDOFRPIRUWDEOHDUHDIRUDFRPSOHWHWULDOLQWHUPRIDFFHOHUDWLRQKHUHD³0RQW
5LERXGHW/HV&RTXHWV´ WULDO7KHPHDVXUHGDFFHOHUDWLRQRQO\ZKHQ WKH VLWXDWLRQ LVFRPIRUWDEOH IRUDOO
WKHVXEMHFWVLQUHGDQGWKHPHDVXUHGDFFHOHUDWLRQIRUDOO WKHWULDOLQEODFNDUHVXSHULPSRVHG:HFDQ
REVHUYH WKDWZHGLVWLQJXLVKFOHDUO\ WKH WZRDUHDV$V WKUHVKROGVZHKDYHFRQVLGHUHG WKHH[WUHPDDORQJ
HDFKGLUHFWLRQ



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)LJ&RPIRUWDEOHDUHDLQWHUPRIDFFHOHUDWLRQDQGMHUNIRUDWULDO³0RQW5LERXGHW/HV&RTXHWV´,QEODFNWKH
DFFHOHUDWLRQGDWDFRUUHVSRQGWRDOOWKHWULDOLQUHGWKHDFFHOHUDWLRQGDWDFRUUHVSRQGRQO\WRWKHFRPIRUWDEOHDUHD

)RUHDFKWULDOZHKDYHFDOFXODWHGWKHWKUHVKROGVZKLFKDUHVXPPDUL]HGE\WKHLUPHDQYDOXHVLQ7DEOH
ZLWK WKHUHFRUGHGH[WUHPD7KHKLJKYDOXHVRI WKHVWDQGDUGGHYLDWLRQ LQGLFDWH WKDWZHFDQKDYHVRPH
GLIIHUHQFHV7KLVPHDQVWKDWIRUHDFKWULDOVXEMHFWVDGMXVWWKHLUWKUHVKROGVIRUDWULDOZLWKKLJKYDOXHVRI
VROLFLWDWLRQV WKH VXEMHFWV ZLOO KDYH JUHDWHU WKUHVKROGV :H FDQ DOVR DSSO\ WKH WKUHVKROGV RQ WKH
FRUUHVSRQGLQJVHFWLRQIRUWKHRSWLPL]DWLRQSURFHVVLQRUGHUWRKDYHDKRPRJHQRXVDQGDFFHSWDEOHVHFWLRQ
LQWHUPVRIFRPIRUW,QRXUFDVH WKHVHFWLRQ³0RQW5LERXGHW/HV&RTXHWV´ZKLFKLVWKHEXVRQO\ODQH
KDV KLJKHU H[WUHPD WKDQ WKH VHFWLRQ ³0DUWDLQYLOOH7K GHV DUWV´ DQG WKH VXEMHFWV DGDSW WKHLU WKUHVKROGV
7DEOH7KLVUHVXOWFRQILUPVWKHILUVWV\QWKHVLVVKRZQLQ7DEOH

 0LQ; 0D[; 0LQ< 0D[< 0LQ= 0D[=
$FFWKU0HDQ6WG      
$FFH[WU0HDQ6WG      
-HUNWKU&RPI0HDQ6WG      
-HUNH[WU0HDQ6WG      
7DEOH7KHDFFHOHUDWLRQDQGMHUNPHDQVIRUWKHFDOFXODWHGWKUHVKROGVDQGWKHPHDVXUHGH[WUHPDHDFKPHDQLVGRQHRQWKHYDOXHV
GHWHUPLQHGE\WKHWULDOVLQPVðDQGPV
0HDQ6WG 0LQ; 0D[; 0LQ< 0D[< 0LQ= 0D[=
$FFWKU0DUWDLQYLOOH7KGHVDUWV      
$FFH[WU0DUWDLQYLOOH7KGHVDUWV      
$FFWKU0RQW5LERXGHW/HV&RTXHWV      
$FFH[WU0RQW5LERXGHW/HV&RTXHWV      
7DEOH7KHDFFHOHUDWLRQPHDQVIRUWKHFDOFXODWHGWKUHVKROGVDQGWKHPHDVXUHGH[WUHPDUHVSHFWLYHO\IRUWKH³0DUWDLQYLOOH7KGHV
DUWV´VHFWLRQDQGWKH³0RQW5LERXGHW/HV&RTXHWV´VHFWLRQ
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&RQFOXVLRQDQGGLVFXVVLRQ
:LWKH[SHULPHQWDOPHDVXUHPHQWGRQHZLWKVWDQGLQJVXEMHFWVLQEXVGXULQJDQRUPDOVHUYLFHZHKDYH
FDOFXODWHG GLVFRPIRUW WKUHVKROGV LQ WHUPV RI DFFHOHUDWLRQ DQG MHUN :H KDYH QRWLFHG WKDW WKH SRVWXUH
DJDLQVWDEXWWRFNUHVWLVSUHIHUUHG7KHVHUHVXOWVDUHDJUHHGZLWKWKHUHVXOWVRI5REHUW5REHUWEXW
KH VKRZV WKDW IRU D KLJK OHYHO RI SHUWXUEDWLRQ WKH VXEMHFWV SUHIHU WKH JUDE SROH ZKLFK VHHPV PRUH
HIILFLHQW7KHVXEMHFWFDQPDLQWDLQKLVJUDVSGXULQJWKHSHUWXUEDWLRQDQGUHGXFHKLVULVNRIIDOOEXWWKLV
KROGLQJGHYLFHDSSHDUVPRUHDJJUHVVLYHLQWKLVVLWXDWLRQZLWKDULVNRILPSDFWDJDLQVWWKHGHYLFH
7KH HYDOXDWLRQV JLYHQ E\ WKH VXEMHFWV UHPDLQ VXEMHFWLYH DQG WKH SV\FKRORJLFDO IHHOLQJ FDQ FKDQJH
ZLWKLQWKHFRQWH[W:HKDYHVHHQWKDWWKH\FDQDGDSWWKHLUGLVFRPIRUWWKUHVKROGV
+HUHWKHEXVRQO\ODQHVHHPVOHVVFRPIRUWDEOHEXWWKHEXVRQO\ODQHVHFWLRQLVORQJHUDQGWDNHVPRUH
WLPHWRGRLWPLQPLQDQGWKHFRPPHUFLDOVSHHGLVDOVRKLJKHU
7KHVXEMHFWQRWLFHGWKHH[SHULPHQWDOVLWXDWLRQLVPRUHFRPIRUWDEOHWKDQLQUHDOVLWXDWLRQEHFDXVHWKHUH
DUHORWVRISDVVHQJHUVDURXQGZKHQWKH\DUHVWDQGLQJXSLQWKHEXV
/DWHU RQ ZH KRSH WR GR D WRWDO V\VWHP YDOLGDWLRQ ZKHQ WKH GULYHU DVVLVWDQFH V\VWHP ZLOO EH
RSHUDWLRQDO LQ RUGHU WR VHH WKH DVVLVWDQFH HIILFLHQF\ RQ WKH GLVFRPIRUW IHHOLQJ $Q LQWHUHVWLQJ ZD\ WR
HYDOXDWHJOREDOO\RUORFDOO\DEXVQHWZRUN¶VFRPIRUWVHHPVWRXVHWKHSRVLWLRQLQJDQGG\QDPLFVHQVRUVRI
SDUWLFLSDWRU\ VPDUW SKRQH /LQ  DV ZH FDQ HYDOXDWH D VWDQGLQJ SDVVHQJHUV¶ GLVFRPIRUW ZKHQ D
WKUHVKROGLVH[FHHGHG
5HIHUHQFHV
$QGHOHHE 66 0RKPDGXO + $KPHG 5 ,  5HIRUPLQJ ,QQHUFLW\ %XV 7UDQVSRUWDWLRQ LQ D
'HYHORSLQJ&RXQWU\$3DVVHQJHU'ULYHQ0RGHO-RXUQDORI3XEOLF7UDQVSRUWDWLRQ9RO1RSS

%6, %6(1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